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: AMAS evolution. The AMAS originated as a proof of concept consisting of an Arduino with breakout boards (light sensing, GPS, SD card, temperature, pressure, and relative humidity), three Omron flow sensors, three manual toggle vales, a rapid prototype filter holder, and a SKC personal air sampler. Following the proof of concept, the inlet of an Ultrasonic Personal Aerosol Sampler (UPAS) 1 was modified to include four separate filter-valve flow channels with custom valves that were controlled by the UPAS microcontroller. After testing with the prototype, two generations of the PM2. 5 inlets have been developed to date. Similar to the prototype, the first generation consisted of four individual plastic filter cartridges that fit into a separate PM2. 5 cyclone inlet. The second generation replaced the individual filter cartridges with a single aluminum filter holder which holds all four filters. Additionally, the secondgeneration inlet integrated the cyclone inlets into a single inlet/cover to make the device more aesthetically pleasing. The secondgeneration AMAS also contains a multidirectional inlet to reduce the possibility of blocked air flow, which was a concern in the firstgeneration design. Cyclone designs have been developed for 1.0, 1.5, and 2.0 Lmin -1 operation and can be easily integrated into the AMAS design. The first-generation AMAS used four 2.0 Lmin -1 cyclones, and the second-generation AMAS used four 1.5 Lmin -1 cyclones; however, AMAS the inlet can be designed to incorporate a combination of 1.0, 1.5, and 2.0 min -1 cyclone design. 
Figure S16: Central site BC mass compared to AMAS filter BC mass by microenvironment.
The data shown in the plots only include samples which collected PM2. 5 and AMAS data for the entire 48-hr period, had valid GPS coordinates, collected PM2.5 for more than an hour (0.1 m 3 ) in each ME, and the BC measurement was above the LOD (0.49 µg) of the Magee Scientific Sootscan measurement (School, n = 9; Home, n = 18; Other, n = 12). The root mean square error (RMSE) is shown in each microenvironment panel. 
AMAS Reference
Figure S19: Participant survey summary. Summarized results from the survey's taken by the participants after their 48-hour sample collection period. Each participant was asked to take a survey only once even if they participated in more than one 48-hour sample period. Participants who carried both an AMAS and a traditional personal sampler for reference were asked to take the survey for the reference monitor in addition to the AMAS survey. Blank questionaires are also provided with the supplemental information for reference. The numbers correspond to the questions in each survey and questions 5, 6, and 7 are marked with an astrix to denote that problematic wording was used in the survey that led to issues with computing the Average Score. 
DTT Assay protocol:
The 15 mm filters were cut in half and the 25 mm filters were quartered with ceramic scissors; one filter half or quarter was used for the DTT assay. The DTT assay was performed similar to the traditional method 4 ; however, quenching with acid was not necessary as the samples were run immediately after DTNB addition, eliminating two pipetting/dilution steps in the process. The reaction of DTNB and DTT is near instantaneous at pH ~7.5, and we found a 1.5 molar excess (3 moles DTNB: 1 moles DTT) was sufficient for quenching, this then prevents the UV-Vis peak from DTNB interfering with the TNB peak at 412 nm.
To run the DTT assay, filters were placed in 1.5 mL centrifuge tubes (Eppendorf) and wet with 15 µL of 50/50 2,2,2,trifluoroethanol and MilliPore water. Trifluoroethanol has been reported to aid in wetting the surface of the filter and has been used previously in similar studies. 5 blank rates were also recorded in the presence on non-PM loaded filters as a control for any filter related activity.
